The host relation of the cotton flea hopper (Psallus seriatus Reuter) by Hixson, Ephraim
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1940
The host relation of the cotton flea hopper (Psallus
seriatus Reuter)
Ephraim Hixson
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Entomology Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Hixson, Ephraim, "The host relation of the cotton flea hopper (Psallus seriatus Reuter) " (1940). Retrospective Theses and Dissertations.
13848.
https://lib.dr.iastate.edu/rtd/13848
N O T E  T O  U S E R S  
This reproduction is the best copy available. 
UMI 

tm mm mustm m tss Qmum fiM 
(mMM -mmm i»at©r> 
fey 
fFf yffoft 
1  ^the &ip«« ^  
m(^m OF mimmvm 
Itejfor 
Aipre*«4t 
tmm #Ntt« Cel2«@ii 
tsm 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
UMI Number: DP13280 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP13280 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
S B 9 4 - 5 ' - C 8 4  
Tn.hl0 of 0©ntents 
»Blg« 
I l f l O B O S T I O M * . . # - . . - * * . . . . 4  
SmfMISIIf Of 7 
ESflBf OP UfSSAt®!...8 
16 
$wrmf of 18 
Surwy #f IS w®a« in MoOartala Soimty, 18 
StijKs^ of Hosts -of BatsMag frm. Stlj«riMit«d 
IggS-** . #*:»• 19 
Stu -^ in lle#d l@^%s mA in Gs t^eoa*»••»•»•• IS 
SlGfI« 1* lil MSfaiBIIflOi AI»- TBS BOST K^TS OF TSI 
OQftm mm '##*«#«««»»«* Ar.*# 
Ihi® Host Plaat» of the eott<m flea Hopper a® FotiM 
Bistribatlesa of t&@ lor® i^»rtaait iiosts of 1^« 
Sott<m fl®ft loFf®r ia Stelafe®®* mM tl3®ir 
Qsmml M«tritati0B iin tiks OaltM States t7 
S10TI01 II» A »M§fiiPfl« » fBE JtlEM SfCSIE©,, iiS© 
SIB HOS? VMSm OF 1B1 SOfTGI HOPPSS mWB 
II fHIlfSM lilSIfATS im&Tm IM Tlil fIGIMTf ©F 
iSABa., ss 
fil© B«s% of Sottoa Fl«a Hopinsr at 
MaWlp. €i:liili.«3« Arrft-asgsd Aec&rdl^ t® tbs.tr 
SQMoiml 4pp#&.«me# aafi JD;aportteo«-« 39 
WBi.rlj Spriag H©»t 1S9 
JUit® i-frtef 83a4 S&rly Uvmmr lost Plasfes*.*-#**... 41 
tot® nmsmr Hosts*-#.,.-,. 
^ 33 
•*S*o 
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smms OP ms o<mm fua somm msmms rsm 
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8®»risg of tis8 OefefefiBi lls« lQ^«r m 
y&Hcm airly Spriag 
sisKOT m fm mmmnm or csffei wmA mppms ii 
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_1»1T^MAT^MS »»»• »• &8 
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fha fXtts- jKarlafeaa teutor* «. raemlxKr the 
HlridUMi# mt^ mr i« » ssriiscw f»s% dT eetten t]^ r@ttgh«at 
iBiMit #f tfe# Qott«i& Wll^ * nrlor to 1I@0 this iwaet wms of no raoro Ids^aa 
loeai l^ rO' «»« « MorI o l^Mri»k ttXmig @tlf o-oast of 7«aaui' 
in Xtl9* In I6SS ftsS 1024 vl^ oupxiM  ^ ob^^poaIek ooooftoiI 1& 1 t^3Eft8« CtaNor-* 
giA# aad Stmth '@ftro3i.m« la IS86 tliOPO wm oatlNKHiiTo injary to oott^ mi tn 
»e«t of the ootlseaft 1b«dLt st8.to% rMulMag in orop Xi»ioo« uf to 
tafeni 4to8^o%t«eu 
fho «fpiMur«£to» «M «Et».BSit« iOiuMimoo dt this imoot o«uso4 
EWth oosefira mnong grairors ftnt anoh sf«e»l.&tioa as to qmxiso tmt sttok 
©poat iii;Jaary» Tljo ojctonslw mt.thm*.k la iS2S «« aj^ f^trnatly dirootly as-
s i^aiat^  with ths rafii rato of in orop  ^ asroago ia Mmi 9ai%«d 
Slates ¥«^w»oa 193S m& XW6 |»lAoot la prt^ aetl^  mmt of tlll-
ablo Xaad* 7h» eottoa la lalSioa iSl^ tts (40) (41) 
iaeiNNUwi fr«« a«r«8 ia l.@XS te a of 47*0@7«(^  aeros ia 
1@20» nkiio ths oottoa aoiroa  ^iaorMUNNt trtm I*S9i»0  ^aozvs ia 
Itlg ta a foak of S*^ 4j»@C»0 aoros ia ISMj th» stats of tmma iasroasoft 
its s»2^ea  ^eot1ae«i f»«9i XO*iXt*0@@ aorsii ia IdlS to M»S74#000 aoros la 
, IMS, 
this ^st^ ^aaosi of asv sroas of soil aado posslblo tlis 
prod not ioa of oacoMstvo atambnrs of awnS hcwts of tbs osttoa flsa hi^ psr* 
ImrgsX:^  to loss emmBit oaltiTatioa aaiS long fsmo tws« Durii^  th« 
foriod of imrcAslag omp a^^siipii^  ths inmSamr of liTOS^ek oa fanw la 
ths Ss t^^  ooi^ brai Statos did aot ftstoroaso ia pfoferMoa* nfeii^  plaeod «a 
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to rapsat tha tdastli^  at Istcr^ mla of fiw 4«ifa» oodiiag tha abun* 
daaoa of mlgratlag adults# tha rat» of !»t#iii^  and the affeetiw-
naes of apflieatdon* 
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IsstNSit to Boa mstat saooM oaXy to th» o«tt«a bell 
wmnriX Sm -^f t&» ii^ wr 
l»tQltort (ti) tad (23) in i32S r«|Kirt«4 lt« ditttrlbiiUoa. 
«ni. liottt flftats* IM t^- roft^ rM !Hs &t iM X§ c t^sdHi tb» M«<sri»t 
0»tira3!l** ItfiblMBrt it »• in $& a4^%e« ftaft tim 9i«trl9%: 
of 0o3.ii»blA« B«SsfeAri rif «ar%«i Ifl lM»«t plsst* of 1ii« e t^tcm fXm 
•uQd Bidlj (7) toi Its? tlQra« «* la^pertausl;* fltis 3ll»t »f 
host pltats mt taditiiiii SMiftU (33.) to ImIwSNi 77 tptotm SlftrilSiatttA 
ia it (7) 1% Its? 3Mi^ iffirti4 !«.« Otiw 
thmevL himBo  ^ %m-M luai Qwatttdiwm WLll* mtmr werkirs imm .r«* 
fert*d l^ it« hf «mmm mm* lusvt this 
1^1 ^uwi «.f«n -iieiw Mftatif Itt te sfde.lvstijr &ai th» dlstrl* 
*451 hm himmA af«si ar*y (16) •tmsr«» Sav mixe i^ ©f lolaiaisf* «ai 
C )^ ®f l!Pfclri«i tti4 Flitlin! et loHfe €«Btr«I Jkemtixm  ^• 
@M.elc (M) ^ r«feErtlAg th« 4^ :)dl«oti«ss «if |jap»&t8 waeSm iUa ftir|>X«zjW|t 
flights fsiiM. ^7 ftdalt fl«& wsd era* 
1Qi» apifii »M t«o wmttt y^e»a «% tir^  ttauit* «t 2011 
f«et.« t«i» St ]L|^ I@6 f»it« ftist «»i at Tkm f&«t t!«t «. 
I^ tmt preportiim of th* wm la tl* 1 la 
tbe d*ltft sxm mmr l^ lialidw la |wrt tor tlbt •mil 
sy^ bir 9f <»«itt<m fIwfc h«ffMKra 
mtSMm #t «1 Clj|) l» ItSl r«f^ rt«d sttis;f »lult« j^Usns la. alrplftiMi' 
m#t« ftt ttf t«> SO© fiiwt iRi^  S ms& mj HM, (M iNily oiit 
tii» mewli' a l^it tni tl3*t immi *. gr^ f el' nlEG»» 
tiN»a a^oimm tribia «.t altltst#M &t 100 to f«»t* On 1^1« flij^ t tlio 
ftir mf 4#*srlb«a as th» filtot# lisftieatlng tl»t ixpwauNI air ear* 
-X0-
M wan otttght on g^mmi com»»« 1 |^w« <ir 
mts* ml^m^ wtr» %itlg»s irm Aprli M throQj^ bmt Mj ftal «to»« 
»!»FMm0 AM mim umMiZy vmry to. Mlgh  ^ trem th» grmmd h9» 
iatmm %•» &r feirwi flM»t np "fee M f%« *^ lfe« W%fciw8 ©f tfe« trap# «re tttml-
ty flmmd && & Itwl vdlth tops e£ th» eettoa plaaats* 
fbmas (S4) l» 19M immi inrge &t at«lt fl»A ]b< |^»r« mlgr&tiag; 
&t «a ftlti^ A« of frm& 21 te SS f^ ewt# as •«f4Mi3a ««%«&• B» 
tltimfl!^  tiMt th  ^mm 4rif^$Mg «Ath thi idi^  asd j^eSmbly^ liUt otiiB» flcm 
a Zt •mma tmm tho ahmm work tlNat laiMtt of tlw 
at th» e&Mim f l«a mmr- im tM eAuXt atag# as a ialilNHratt 
wsmmmt la tiwroh for tm  ^pimekm m& tktsa^Xf hoat* nitleli ar« also 
jsuii^ ia fm wif&aitioffl-* fim w»rmm^ ^ wiM amm t« IseMaatal asd 
«u t^tjii4»ial» aithcsii^  tlta r^a la mm •'rMea^e that thii wijx& is as aid to tbt 
flMtolte ta ^&ldLag loag ainva m fiaiittord ^18} paijxtad <»zt# thay 
ara a&a8l<l«r«d awak fliara* BonvtrwKr# tb«r« Ms# iNSMiii m @a«d avi^ aas# to 
ahem that iaaadts mam eaf^ la ®f mM3i$ raart at iviU && fkm 
|KKrtl<mlar mvt^ m fimm Sa goM «vlSeaaee to sbe» tl«t thtt;f mt* 
eeapalla a&d S& |^;rat« daliljwratal^  ^  ttan &r iraf^ arratft lioat plasta in larga 
«M sow trm fliuB^ to fla^ .frml'^t aad yat^^ thwra aa^sedte b« m 
daplatle i^ of itos^ars on tlM «rlgtBftl h.m  ^ »9m ifeaa tJm alM had %l«wa 
oe i^mmvljr* 
fha p^sdmea mk 9mtly eottim« ia tba a^sostoa of adultt« }ma 
"b^m aoesKcsted tm %* lai^ ari aM ottei% m liaisg taa to the tetoMia  ^ of 
a g g a  o « » t a l » » l  I b  O M  m m A  k o e t s  a a t  o o t t « m  s t a l l d i  l e f t  l a  t h «  f o v e r  
tlio iid»^  a»3 draf§»i to tbtt strfaea hf omltimtloiw> tfaa la^ gees^  ^
te'iv ^aan taleon at altiti^ laa «€" aa moh at faat aM the adults ap to 
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fewtiaf* t® msF iase»a.«dge of gtOfHar m a e®ati'«l tm thl* iaanet. Eddy (8) 
r«MWKQdi^  sul£ t^r*«e&Xelra mx-9.«mkt» aix%ar« ichsr# b« l^ iro«vil «&d fl«i 
Iu9ff«r Wirsi to b9 eoatr#iI«d« WiAng (9) ia MM amd lf34t at«d mlsdsaros 
of pari®- gr^ wm *M ••alfter* moA Ifltfeir a adbctsMP® &t atali^  auaS e»X»hm «r-
i«mt8 to ooHtroJi tlm 0Ott«a tlm sad gsood rasults* It 
Temmt Itsmm. for S'^ a» ^wuni th&t sulfttr i« not t««ie to tlw «Miult 
elm h(sps»r»t «<»»»« to "b&B but «r« not «fi^ »et»d 1:^  
paris pfmn to ffxtfimt, n^bilo Sttlf^  is t«0ci« to  ^ tb«»« fining aad 
ms&ane (X@) mrMng la fmsm la Ii3@ fosM tttat tli* I^xtorot ixk Mm.ll flAt 
t«it« frul:tM4 ftbottt alilcs# «lxi2» MMm Md M paroi^  as wtai^  "bhaem  ^
th« ws^eatm^EmA h«  ^ 3i»»s TmM m mes^^ fiioy aXso tmaB^ (10) 
tb&t ^«rri«» l^ »etlk£asi:Qe &3ai Mxbarm oont&ixiixig roto« 
i»»»i WKri) x>93j9ittv9lf^  in ktlltsg tlio tlm Sodlna 
flm«wl2.ioftt« aM onloim «3nn»aii.ttt iukto tmoBS. (11)  ^\m iswfflei«zi6 
fffir ©oiatrol eospuroi wltSi mlfast antd »*jlfar of .$Fmm.» fhm 
iwootioMa# m»«a li»W' hmn m with feami- du»t«r«* traotioa-
4 t^«r8« «»rt 4«s r^t psm»r«id with puroliao motors* tmoter sldki Smll'rmtf 
#iit«;rs« ftM ftirfl&ae Aiwt^ ro. fho a t^ efflol<mt of tho i^ ooM miueliizHHi 
«««  ^ to lie %ko ^olia««f(3H»r«d mat% 4tx«t«rs« 1tat tm largo fieMo sitiifttod 
Im fairly level ooaitfery# tb® airplaaM  ^ cptss to bo laoot ••fflo.^ ixb axid .qp«rato# 
at a aaallor ooot to ti» farmw* fhoMs (18) rofm-to tJio eoit f«r aero to 
be t^vom asiid #4r«00 for tlto ooasoa or at rato of about 76 ((Mixto 
per i^ flioatim*  ^ thitt ofrayt liwl sot Hmm t^od on a 
sufflolool; t^ lo to tMurramt a  ^ B» s t^oi that tho oo»»' 
litioseid «ilfsr« aro iifooto hmm boom staiot «itb ism a .lialf to 
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tto h©0t; &t 1ii« eotstoa tlm r»p®rt»d tsy -mrlma worJowa 
«ar# stssarous and «9c^«sa th* ftre«s trm t}» hm IwMia 
r«for^ « 
t\m cotfeon fim tea l»«a y«pon%»d for ard Um Bteiarlals 
of as 
AMbaxaft 
AristiMss Mmmsfi. 
C&llf«nit» WlafWiiSk 
doI<»«d<» Siw (JwMMiy 
fUrm. ipv M«aEiQ# 
Cfe®rglA QVIahjiiiiML 
S«eath, ^< .^issR 
X«iw& tmm 
ffcftli 
lllstriot of 0olnsa»ia 
liSEurylssi. 
t&is 41ji^ ltea%4fi» iam ymm iwrifiesi hf (314) wad (JSS). 
HQWWSWF'.* %l3^WW mm to »a wfrnimm «cE^ai£fe for ti» raeisrdf 
ttm Mm l«rs#y«  ^ of 
flHSt Imt &t tfei* repeHNid species i2sel\;dki 
Ii»t# hf May (?), Siddftll <SS), tuAm W» «»l I«iali«rd (2S)* fh» li»t 
inelvida* ?& sptelMsi a |^ro«»Btt3ag M of flaixto m fdllovnt 
fotlNm l08t ftmimalkf 
i33 ft TtmlUm 
I* A3ratil.m a»2»«mtt S» M»« 
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?§• fyiSNrlran  ^ iKuni^ ys i^i. (Iltatt#) 
74« frlftQ^sJ i^aft Im 
7S» ¥«rilJUi xmAvHm (!«») 
7t* 1»Krrc8^  ^ W 
77« ssq l^iU t^eK f» «jai #« 
73. Tip* (St*) isdl# 
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Qt t%t# rmptat^tuSi. m @ir0&«af» VepuriRs 
ftist tbit w&tm «t %ht ia r^fmnt to Mm fIm 
 ^@ro%  ^ gmmmllf wmm rcf m mevatvlmg ia tfaft stsaaifti-# aM 8«rvizig 
ft« hdst msl;!! «sa ia th» 
ci^ i«c lis thft Iftttwr- tp«i gonwm wai^  »i£iffitT«d t« aa tseiag t!«» weutt Sj^ rt««t 
tii» if ring »ad «arl^  mmarntm 
tfe# flan^  f«wai wrwi (Wi beat to %hm ©et-^  fhm h&i^ r la Okla-
Tof la ^  i^ «r tmM in. (H)# b»-
gimlsf vltb %}» seat !%»' gesMm «i»l «r« Ii»t«d 
vitlumt %& tt«ir 
flMr Be»t «f tlm li»f por m 
Hm 'iqkilii&egab 
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€ikifeqt& i^« c^ igon (l^ tr*) ifteie «2ia IMk 
e}t».«re^h:flltim illi^ izrisri WtHiHu 
l,igb«ti^  sf* 
Ipemm 
hm 
I 
l i  
i!li I  
^ 
! i J  I 1 ! 
i !  
.  ^  I  
i i i  
M - i 
3  ^  5  
i 
I  
I  '  
I I  
:  ,  
H I  
1 1 .  
a  I  I  
I I 
I  
j 
t  
I  
I 
I  s
!  I  
s 
% 
s 
i  
2 
I  
a 
I  
•i $ 
1 
I !  ^  §  I  
I I  
% t 
i  
1 1  I  i  
1 1  
I  1 1  
I 
I I t I I  
u 
M 
I I 
I  
o 
«a 
I  
I  
s 
I  
5 
I  
j 
<e « 
' Hi _ 
i ,1 ^ , i 5 
i  i !  ^  i !  
f-i 4> 
m 
I 
j 
4» 
5^ 0 
I  
I  
ji 
¥4. 
I  
i ! I 
1 1  I  
:  s  
&  I  a  I  
i I 
I I I 
s I  I  
3  I  I S  
!  S  a «  
r4 • 
s 1 i 4» • jrt: 
®  J  4  
.. i  ^ -
i  1 1  ® !  
n I ' M  
i  I  i I  
r  
I  
I I I  
1 1  
I I  
I  
g j 
i l  
I  
J  I  
il 
$ 
%4 I I  
-28-
I. Ozark district 
2.,Ouachita district 
3. Mississippi district 
4. Cherokee Prairie district 
5. Osage Savanna district 
6. Wichita district 
7. Mixed-grass Plains 
district 
S. Mesquite Plains district 
9. Short-grass Plains 
district 
10. Mesa de Maya district 
I I .  S a n d  a r e a s  
The Biotic districts of Oklahom 
FIGURE 1. 
The Biotic Districts of Oklahoma Modified from Blair and Hubbell (6) 
figure 1. 
SOIL AREAS OF OKLAHOMA 
soil area map oj Oklahoma showing irajor soU dltferences which have developed as a result ot the combined Inlluence of rair.Jall and 
natural vegetation (forest and prairie) on the parent materials from which the soils were formea. 
•FIGURE 2. 
•The Soil Areas of Oklahoma from Harper (2) figure 3. 
wk» fmad td i»r0 ma miaj «s tm s«tiia&%«d II83& adult ootto  ^ floa ho r^a 
far %«a swiapi of tha aat ta. fmm Cms ,^ CSEiateii# la Aug«et» aibS 
aa a'vwrafa of 4  ^aSulta 1<  ^ of tka aat ia samthmrttara part 
&t tins ff^ ^a m. itxm I« lf4@« by acmsii# Oa ^sm S3.» 19404  ^ la tha 
mam faat^ a a<v«ra  ^ m^mr of adalta far mm/f &t tha aat ma 67*8« 
tka miafjBMB 13# aad tfaa aaxl»ia hhui 3JSSi* !¥<»» a aisygia plaat ia «aa saaap 
adu t^a aad aa isaa  ^ tmra aeliaetad* fka a-v<ara.ga poptxlatiaa ia 
this of Cr<^<m ms @«790 ftiliaXta far 10© awie]^  of tha not, Xt ha« 
1b«ea iafaatad id.th a l^ta aa aarly aa lay 30» 'Sh* iafaa t^iaa par-
aiata fsraat mH tb» a  ^hit»wrmt« ia tlia atam. Saadliaga faaTiag 
tliair fi^ at iaraa laawa "b^m ia fiald aa aarXy aa Mtroh 
fhi» aite&tias it fiwaihla ta acaif>iata a2  ^ gaaeratiima aa thia 
heat aftir tha of tha j^ ris  ^1»ead« 
tha othwr tm apaeiaa of Cfratoa £&mA ia 0klaheB» are of miieh laaa 
iaf^ r^ taea tlmi'tha thraa spaeiaa tiaeoaawt Crotcaa lawmatliegyima 
ia fmseSt m liaaatoaa «»ti^ o|>a m& iaig«« aa& ia aoila haidas a 
0^3»i4ftf«l}l» aaKmat of mlaim. Xt has lN»aa tmad. i^ emiag ia both raady 
soil aloag tl»» lEXMola of lat liiNir* aai oa ra4 elay hilla aM outs n t^ara 
a i^st^ cra ms a prohlam. Xt ia a aaaXl flaat «ith saall a^mm aM hM mmr 
l9»aa fo i^xM with a largs po|Riiatim of flea hofpara# as ooafarad to tha 
oapitata Orotoa. eret^  glai^ loaua is tmsA aostly ia tarraoa ditohaa aad 
ia tb» 3»Kra xaoist of tha fi«M« It is tha wsafs issportaot suasaar host 
ia South Ci^ oltoa aoosrdiag to Mdy (7) and is j^ lmps Impoiisaat ia oth«r 
aastara statas srhiera tha Boiatttra oi»!»litimia ara siora iDa-rorahla* la CStela* 
h&m it is a BtisK  ^ host» hat iridaap><Mui aM ia ysurs of hif^  raiafail laay 
assaxaa aa iiq^^at poaltioai. 
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MmiSmiKtn OklftheKeA* it urm tmeaSL to h$t Ivpaartcizxt: In Jaa» txA Jaljr# 
iriita it mtar«&« It wts foond ftt mm otbsr peinti^  mmr AmMrkat Olclfth^sm* 
ia voil mmr tint ItegMtft ri-s«r« m t^o!i» SI# ISI^ « 
IteBJNte tfBaaiiMrigtftta mm tmM mXj ia &mt le«&ltty» rnvrnn mil## WMst 
Bumst* OkSAhcwit, i» m. l@v It is -atdM t^eplsemk &«- & ho«t» WsmrHM. 
naai«»lIiftBa. ftmM ®aly ia ewt-imr pirn foreart north of Brolwa Bow, 
<aa«h«fflili» Mi B»j b# lapwtftBt* Isagr^  figtuloaa m,e fmnd itbatt* 
iftQtly in &p»n la "w&ois, uleag oT«r fsustur## and 
(ftlttSfg th». #4g»8 «f ettl%iwfct«d It taks a»^»r fsoxid la th© tjottcmr-^  
Iwad* fhim mm t&oM %o im ml vmry la r^tast l&m,l host* hariiag ft 
iMH&'vy fepilfttim of fXm h&p§»rw p>»iNamt frsm lay IB t« Jfem M« It ms 
r«p9rt»d as aa i^ «rtfi«t 7<«3i&« azul m mmrrixig trm Wkim to 
ISBai%<9lxa* limsasx f)Kms« aai flcrida m dry hills a»d in thioloBts* 
^m» m srszi&ag otioxtaiiis tmar 8f!»0i»« iliioh 
mmi r«f^ rt»d a» b«isg h««%s of ths eottoa fli& hoj^ per* fhvse plazxta e^m 
t0 b« aowt eoraaonly on dry aaafty soil* 
0»itetlaMra laalniata mi feoisd te t« an iie|M3rt«at awrly «|ring host 
m*r n t^ of Ol^ hiim* Hewamnr, it me t&aM sioat eom»mly i& aasdy fiolda# 
oir«r*griUEOd aloiig fismm mjsSt t«rmo«t« It i«mii tmaS. on elay soils* 
b«t net alnmdaably* fh« iafostaticasi laatod trim Aj^ il laatil Soj^ tsalbor* 
ICHMrmr, it «fts »M»«t ixq^ortaat as aa ismrly spriag host. It ms ropori»»d 
as raxtging fl^ m Tormemt and Sov Jarcsy to fl^ ida# and South Bakola to 
fmma*-
^Both^  ^rfc i^f^ li^ stalat *rs foa  ^ia tfe® sasdy aroa# along *dth Ooao* 
thora laetaiata la esBEteral and wistsra Old.ahc9!ak« ft was foand to Iso -ro-
latiwly tiais^ortasfe as a ootton fliwi hoppor host. Its aatiotial disi^ itiatiwa 
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X* oBMi sll* •cflitit ef Xillmrtea* 
fhls &r«& mm a dry* roelcy mrttA oeY»r«d vlth X«ir tr«««« fh» 
•oil. VR* a a^all«iF« iiaftst^ sw of tbo Imowa m lotuatwa Clay* 
li% th« tins of th» firtt «N»lloo%ieii« «» April 11# alrnxxbuii; uoiti^ o feAd 
oiisftod growth oa anay flovoriag plakst** Imt by Isipitt this ttrw took m tlw 
«ffwurAfleEN9i of ft 4hMi«rt* fho flomrii^  plusts bad iitmpj^ oarod ftM only dry 
liund forshi iuoh m g?nmi««s|, %u&tift «bd o^toa rvnai^ iibd* 
7ho p-isieiiftl tlMA hoffsr hotts tmro Croteaa myitittm, Croton mumm* 
tho«e%« fpad hoi»ardft dlofwrm* 
Mask ttm S|Mu*s9iy «o<»lod riT«r bftslE m. EM &tTor» 14 milos «<»xyteRMt of 
; i 
fhis %rm. m» ^uptlally tmfejootod to ovwrflow by ISmi Sod Rlf»r, but 
for tl»> wmit purt eoBsictia  ^ of a flat »«us^y hms  ^ omwiiMHrably hig}»r than 
flood s^gft* It m« apuraoly «»ed«d vlth largo ol»s aiid a tmr- ssMillor 
fhrna mo aoaxi^  asdi^ ^owth ai^  th« ^a«8«« iM>r» Impt 8h.<»rt  ^
«l»op, nhioli ipmxod tho arm* rosaltiag ia a |i«rlE»li]B» apf^ ura^oo# 
grotm wB&iaMh^mM m> dcndmuit 'in this «rea tto latt^  i^ t of 
•oasosa mwSt KemMrda pmgtatt» mi OfHscMm to al^ aiidast froaa l^y 16 to 
Soptoabor t8« 
MM. III. fSm nwth of Oloar lAlco* looatod IS ffilloa amthummt of 
i^ b«l« QkSLmhmm* 
l^ ic aroa ms m shoro of an lalco t&emA trem th» old 
bod of tbo lod livor* *!^  ooil ma rmry samdy* A fmr o31a and mlmt fsroos 
woro gr«wlfig aloag th» bank of tto ]ak»* Tho aroa ma olosoly ©pasod by 
oattlo thrtmi^out tbo ymr* la ttM» oarly eolleotiono« th« aroa ma gramay 
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ammmrrn A tw cktrtM tii# «h#r«» fh« toil «mi mstl|r hmnvy  ^
ItlAek elA  ^witii «#s»i «tr»alQB of As ttm laleB r»c»«il«<l* eolleotiens wav 
mslbimSm& to izieluiibi the irjixtg 
fh» e^ ttsn flfia h#«t WM Aimrimn Woed sag** sst 
orlair efti3b8ul»aa»» whl#h ms domizjiafit uatil 
IIIA n. tTflsnd mist of Xdal3»l» oaclaliOBK* 
This ftrm «&• «n it •Mlloir# ItiatstoEMi BoiX« timilAr to tdsiat 
in Arm t» a»id Im&m &s l<»t«tQa fim mm, wui «pftini«ly ivooiftd, with 
wmy £>f»% ^99y pitteh««» l^ lek vai&mt0rm^% m» ptws^ in tl»» wmoAm* 
Barly in tl9» «iu  ^fioeM l^ag f2»iit«  ^foand Izi th» ofwn 
f«tohi»8, Wt dr^  wMtthtr mm, tiMfi* largvly dliftp|i«ftr»d« 
fM pr eottoB fl«a. be«tt -mm €rot«a «fcglt>ttit» &rot«tt 
»9aBBi?i«>issm8 iiKbt MiKBaa  ^^inpemsa.* mmh of v i^oh dtmlsii^  durisag their 
AMA X« Gat'owr pi&e tSmbiar« mirth of Brolcsm Bew* 0 l^fth<3n!ft« 
This arewi ms o«fWsr®d with fine trees, ft part of wMeh bfcd Tseea cut 
Of«r« aod there me a g l^l of seeeM p'oir^  oftke* The eoil vas 
 ^ W*'^ * 9>at&  ^ lofk3B« 'Stm area. «ks isi feoeral @r&as7« idth a eeast 
gri^ h ai;^  lightly gra&ed* Less ohMige in pXaats toojc plaee in this 
area then aay of those e i^died* 
Th» i^aol|*l eottGRi flea hoj^ r hosts were Itoaiurda raeseXltana aad 
Pyaaaatheaaam aM>e«o«iBMi» aelilher of vhioh usui -wtf irnmr&mm 
ASM. XI« On the north haidc of led Eiirer# flw sdLleir south of Millertoa# 
^^ ahoffia* 
ftrm TmA vmmieatlf &t %hi» tijBi» Gl>t«rv»tl«3« wKf 
fir»t mti»* All frwioas wgiitittljm goB»» fho »©il m# 
alimsritt! fmrm mtsA* fb0 mm im» »prr»«ly e<r««r«d wil^  e^ lstoimoo#* host 
af th» plKftt® whiflfe mm tsw metA* nfclcli fe94 •lth»r 4rlf(s*dl car 
tsMiiw lalimm 
{TJjaeipail ©ottea flm hofpar wmm paaptfctft -ifcioh mts 
r«r«« •frofelmia ii.leb ms Aag»8% 22« 
Xll, &mrS'im lasS »Mur S^g imm Mima »miA of liabal#  ^ OkXa-
fh® first ms a&d® ia this «r»it May 18* siso* It l«d !»•» 
e<rv«r«i| with mt«r ali^ at fhia area was on t&My 
soil* I«r^  aaietions of tla* mrm> mstm alaast tsfir#, wMlo othsra iwro crow*-
nith v»§»tail03s, bki«tly g«rotlaam>- l*rg!9 psoita &&i 
mlmti ^srma cowr ar«a« f^ re m« txnSMrgrovtli. 
71i» msSimt of •]^ eitt» tftkea unhto mwmt Mrgit and m&« imr* -vory 
tiiAt bs»»t8 of tteo ootton fi<i»i IRie frinel^ l toft* innro lttpiLt«»':faia 
—rot jam fua^  i^ mttehitaks ajakribwaitaab.. 
JilSA. XIIl^  Cl«ftr«€ wooio fl-tpo s®rtfe ©f liRfeol, Okl«Ii05enai. 
tail# arm mm in a smtim of imods tiatt had bosn oloarod <mly 
a f4  ^aontl^  Iseforo* A tm Wma haA hmm la f^t i^ niSii^  aai tihoro 
«ero wu  ^aliiHEpi ani ctsail^ toiwblo oaooudary growtfe, tho »oll wa# a olay 
loam# Tho i^ r«a#«s dostaitlM«i tho arm throagiasiit tfefl soaeoa  ^ fho aroa vat 
aot gmi^  ^and tlMiro wm a otrildLBg «mifon t^^  of gro«  ^ At tho tlrai 
%!m» first obsor^ tifisif Kfty mg tharo mm aaz^  flsvMring planim «faio  ^noro 
r«fliycH>d Isf' iMmr frm tim te tiae# r«9«tltiag is. & Tmmx''k»Wm sm^ 
vith «. IwrgB. miSamt of SfMBimi* {ar»««xEli wiira Oiapfeba>r» 
,3Att|ai«feft« mWiM  ^ iwNretiaaa  ^ (bM jEmafeMaa amwrlieauiaiB,. 
8o«%' of th« Fli»ft itM €lc2it}iaaft. 
iiri«qfnl JSmmiSMS to. tlwir §«i»e3afti mod 
4ap@3r«wlipv 
i* 1^ 1^  ifrl^  1»s^  'ftiokte:*. 
gr«nriag to  ^vi.elait|r ef ^x^«a plimts f^ «ai 
smmm mm a pmiM #f seiwfflil nmtto for th« friiMmwi of 
9e»t%e& fl«« hefiferft*. HabN- «lt.iol). tmm trnM. to- b«>' i»fws%»4l «r<b <lis«a8s«d 
li«jk««r la tha (srt«3r .df tlsslsr 
l*^ rvif^ qrwl; W Iteil fl<»iN»r«ii orenfftet,* fhi« plmxl; 
w$m •vmj alMfiiiiat! la «««r»p^auN»d faL«1s«ir»» .tsotb «a/i. -mat &t m 
«Bll mi' »l<e»g r«ib^M«a «M is. #roiH»i plftntt 
«ir» flm h&p^M' hm £mm& m this sf»ei«» of 
flAas .^* 1^9 iraOsHint^  iKKrii^   ^April 23.» tl« ttxitaia&tioii 
<@f ©0' pliuats .im & Q.lsof «t .d«kt ^M«(l &$ fl«a> 
n^ps^Mm <i& th» mm» m ef &Q p t^s WQ fmt 
«Mty tmm any 0.t>e%€ai|,. m. »»r«( .Similar r««ult« war# attalnwd 
ixt ftll •3»aii»%leas« waitll %ho sd^CMi #f ttKy first g»a«ra%iw Mtiitt 
b««iu»t wmKatmrn-M' 'Ifei# «f fltet ditaiipiuirttia t««ar^  th» 
fir»% ©f 
liH* Gat*liM»re4 |rigrc««» this 
•Wfmlm &t flbueit wm nipurwsa^ iy pmtmtrsd m a hm% tfasa %h«' 
lba% Its wsaibmtM t(»id is& ssaiige- it »mm& In iii|>or^ no« att « «|ri3E  ^
Wat* jyi,ti«mgh .lIMti^  .is i^ am^ormtr i% h»& & «ld» distrl^ i^on# OfiovrriSig 
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IV®» ISO a4«lt« fsr 100 swwipi ef tl® n«t iwif th» BiaclmtBi popa-
tmfc tM« X»5r»l ®f tnf%#%ati0» *»• e^mistiiatly B»latiiin«a tlsrcittgli«iit 
tlw ««««eiu 
ptagtai.'^  L* fkis firmb rvstprietad to «aMy 
«»ll %h« ti'mr iMuates ®r m tlw# rtiedp»« "«a:-bW* Iftlois* It wta 
frem ifaly t® S«ft^ b«r on m» gtaSiM m %!» •h«a'« Clear 
£»3 *^ Gotten fl«a hofpwt *wp<i is l«r@8 3«ring l^y, bat «mly 
n -wwry few r«raM*.l«i!A «ft«r t&at ti3»» 
1m- SlAntelJur erot^ m* ?b.i«' M'gmimK waa vl4«iy 
4ljitri,btjfe#i ©wr 4tff«r«st t;^ # ©f »oll« It «« foand in th® bcfetosa-
along with gret^  aio]amt^ y&gs*aa« m& In tjfIftM Sm psistnrM rM 
ma l^msd* It wwi mvr mrf mmrrn*- mr to»Tlly ixiPiiit«4 ndtfe ©ottoa flea 
® -oayglta i^Hig W Battle* n i^ia plant ms- oozomon from 
l^y until ©etolMir la sasas  ^ of th» k«bltat8 stBaied* but eotton flaa hopper# 
«»r«' l^f<»ra  ^Bmrm* 
^Q3.aaiBBi rostmtaat ©timl# Baffal® ter# ?hS.«- s^olos *as O'<i^ ftmoa 
Stem ws^il Oetel»«r, It wi* #&oafi«e»lly ateuluat along rinUUtMes mxtA 
in Itog iwatarog, tlio ootton fl#ft fe^ |^»r infostatlom wat aarmr groat. 
wrfe^Bt«a»f^ lia A* ^y» Slieart ragtiood* speol«« 
«ctini»»2y almniast alo  ^remis lifts fr^  to Cotton floa 
h«i^ fmrm wmto sonotiaKO prosont in oaall xam'b«»r«'* 
®* tofeywia t.rtfi.ift L* ®Lftsds ra®w8#t# lscfcr#a»'ly atoa t^ent along roads 
fireaa Atly iMrtsil $0f^ ia%0r« eotto® f3«a li©|^ par» were iscooedtngly raro* 
'^* ^ .^oalat t«gaifoll3B« l^ tt* smmmfemAm Bo^nant in 
ms  ^09«r*ge«*M ftast^ ifwa dicing < l^y aiiS Xng»st« Cotton floa ho^pMTO woro 
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Mmth li»€g» nettle. This plant waa 
laa^WHr twry ememn* It ©a '^arred ia noods an€ aloag roadside 4it«Itea ffom 
%& Seft^ %«r» Cettim flea }3£(^ |»rs mm freseat dtirtfig ^2y« 
fatb^T'^ gg hm fMs flaast ms tmn  ^ <aitly la one leeality 
al^ ig a reatei^  m aplaai s«tli of Millertott# 0klalt®a«,* rtiiring Attgast. 
Oaljr tws sutalt ©ottim flea hepfers •mm ©btaiaed ft-cra ISO plairtis. 
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I r  
• ' o m 
'& ai  M 
»• # •» s © «r L- -
til* tM a4ttl,ta Rffarenfely oeuM »q% tel«r&i» 
It m Almat lairiwriafely di«d ts t»s <ir %hr«* dftg* aftw « i^»rs»a0** !Bmi 
r«aalts of th«m -Kpm {ir«s«&l»A in f*bi» 1* A 73 plaiats 
«f 6S »f»oii(Mi, both *SM ©mltimlaNl* war* laSwitod wi^  froaa 
tS to 9i ziiRKlsr imtebo  ^ xq l^cs* ?Im  ^wrto sue^wtMf^ Ily to nftturi"^  
on Si 0  ^ tlbwpt «<»fip'i8.i»f 2S iaoltidlag iam tfooios of gr*s»» 
1. Ti» H«iKt« vpm li84(«hoi %a|^  of th« Cottoa 
fioft b^ pinht m»0 «-t liidbol*. csdiihoa*., 
dimribf jl^ i i»t mf» issi 
' ' ' " ' " "  '  ' ' " " "  ' " ' •  '  ' ' ' " • ' "  • ' " ' " i 1 ^ s 3 s p " « ^ ' ' '  • ' "  v i f e a a f f i ' ' ' ) y * * "  
WKm of ofciNt :Haaiil,t« »t«roa 
Cftfioilci l}iir«««fMrti^ i» Ink m S 
SKiiJtis stario  ^ X»» 4f M 
SMFSMsS.iaB -WMMklfcaSsiisa* 1<» i0 14 
C^«r<Q{>]^ ilIa» i^£Eii%ari«ri H«Reie m 3 
Ipnnf-'^  satplssdiNixtlit- 1«* m 10 
iaiiroolbft olUitier l»» m 
S311» u it 
Its^wNlii 6;^ |X« m 0 
StoilaH* CsV'lS.l. (!.») S6 IS 
SolftxiKUi tabvaromai W s§ 9 
7toi« it^ p»tifoilA {I*) lototert 2e IS 
Mtam 060l< t^ii.iis i* ar IS 
tesnae ftovtovoll* tm 44 s 
BiHmaiii 1^^146* Ttls?a» m 8 
liOf idim sp* 49 If 
C&6®e|^ ®dlt8B '•ribarss'loAos .!«•• ts 16 
IfS.jg l^S^E'USI sd S 
Ikmmw 2S S 
luragK Bp* m IS 
WPifSl^ n 8f«. as 11 
SftlittS HfttTlsi %m u 18 
lamtfiM #MKrta.« m S 
frwmllM valgKrte W m 1 
iplWXNtfa l^it tatorwiijA (Rybd.) m 2 
mtlhm %m 2S 14 
2* Th« flbwftte upon Wtmly ffliljalwd CN>%toa ?!«•. H®^?wr 
M,Tml tM8> &t nar« tfat tM iiet RMflih 
isktority 
Wesm of plaagfe i th»y lluBNt 
ari^ ros sf#. 44 li 
®t0<9mm 40 ld(efi4iflr» la laftg) 
X.» 82 X6 
Qa«r8u« U S 
kmtr mgemae l*. s& 10 
f^ frms erasmis L» 75 8 
Mmk 40 7 
lmrs«»pfci^ eri« I» 4S 15 (pluat 4im4)  
rulm mtiMmmii ir*«B* it r 
pat t iUmn Smtt« S8 10 
T«jrQ%t<» «urTOj»la !.» S© S 
UlNllwk^ laf^li!^ L« 48 $ 
®pigMfm tf * M 4 
ymlmsem Sa^miim fteab* SI 4 
frmm pmratm {%»} Bismm .87 4 
A grftss 28 4 
7iti« «ix«Kr««> BofVlso* 28 S 
lMreis«  ^sp» Sf 4 
fiMifalim sf* Si 4 
tf« 4 
Art«ati»ia ltt4®*l«ia»& Jfatt* 17 4 
irlrgiaiffict, I,* t$ 4 
lobiai* U t$ 4 
«»fNiHr (!««) Mil S 
f)8t^  i^«Bt*li« S6 5 
PKlisc l^ ranemuSii Hd l^c S 
JOlixm SO » 
0lh»iso|ns4i« album im MS 
War^ mm pi««illm %itt« 2€ 8 
Bi«4Uir«. tn^n|cttfdllft WB S 
l^ lfhiaiiaa l.» fS S 
MsArlft (li*) 2S 3 
V«%uur#i Aisfttrsat S l^l fS 7 
Suntac  ^ 12 
aa^ nt* t, ts 10 
qoattsanttd* 
tm ottatissumi, 
js52l2£j^ !^!^ » .is20$weije2sml •tlaarr litii 
srifclilbm i^sw ?«u» 
pami o u m  c ^ j ^ t o n r i a s m f f i  Wrnhm 
impwlMitK f * tuad f < 
«9mi* l* 
f«rfo3,iit^  im 
salisc. ii^smtimc MmAm 
wmtm^ wllm* 
imll 
f2«t»i^ gs tirgi^ i^  Im 
swiilfty "inWSL'tmSSC Im 
m 
n  
u  
m 
u  
u  
Z3 
m 
u  
ts 
u 
m 
i 
z  
7 
6 
e 
7 
10 
8 
4 
5 
(pXaat larolfltn 
ffiPf) 
in e«.g») 
fh» prixwlfft]. i^ suit ef this is i«aoaa1»r&t» ti» maftsiiif 
Q£ %!$» M.^ha4. of eottiqea fhi^ppav wll^  
rfw|>««t to h&st f3A£&«* ii4th0tait fm& ixmrta^Xf 4iA4 vithin 
t»i»ai^ f0iir hoars# Imt la imrneim mssii m. pl*st« Xlv«d ftt 
i«Mrt 1am dft^ v* ?hi8 lMie«is«Mi %!«% ee»» »«»{rt«!aa»iiEt aast Imw Iwea o%n* 
tAixMNI fr«na fX&at a«#d* fiiS (sftisaot eiHaf-
iam %o «K9««slw aeittmsra M th» 1»g, «|>i4fr8« «r fteoi^ not# a^d 
f^iur^i^ w»rk shonM b* 4mm }mt&m m^h mm&lmitmt ttm iaewrnim 
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in irliMiit ftd tie ^  f i«M »f fha Crot^ a «u 
hmvtly « i^l9 iM <ee%te>a« tm  ^ s^mf# it ma diffie^ l% 1  ^
ftos * e0%toa f liwfc ho^ imir* 
t& !«%» 3w»t W&mrM frenrlBf ia ^  irioiiiity of 
OW,ah»m, haA & m»giag 4m 9M 7@& ftSait ee%t«m fl«« 
Isgftftrs^  P«ar 100 swiHifc «f ,©»%«., fhts flant li^ ally oowr^ H «»»riil 
thewwftiytg Qf 9mm of y«t ttf is^  ttas ai^ tiua grm that «r«&« whieh 
i3mil'<rodi aatoM i^ lliojxa ®f tfe» iia»«feit« tk# gresriag jmmut oy far fi*<Hs 
tl»» p^aX&tidii BkmmA wt- iprmt Ja lighl^ MSn fi«H« of 
e9%%«B «»r» iMilng «a«aiii»d »fe wwlEly isi»rtwtl* fear eetten fl«s. fcopfwr la-
f8«t«.ti<m» f:b»s« field* i«r® ia »la®»fe «11 4ir«oti»Ei« fjr<«» %h® !feniur(to, mxA 
frm ikdjaewat t© it up to a distau  ^@f it »il«8» 
It s«eBui ilt®m th» SihGmt rMnJlts tkikt eameft h» ooB8i4»3  ^ ks ft 
l>r«fiat*«4 host of the eettfftt fl««k» la f»et» it apptars as if th» iasoot 
«Hit t»® foare®  ^ by eireB0B#tame»8 e t^on. 
hm tmmi tmsA te ^  iafswted «itk fXsa ia (M&* 
hmm. item th« first vmk Jtaae mx i^l Tb» iaf^ ststioa is eottoa 
wm. foBBi t© "bs ratlwr #9fiait« ia its &mtm* At first th«r» wwwi eoily 
f (»»M mS,  t lm mmMllf  rm^ frm &m to  t«»  adul ts  par  
100 fl«&ts» fb» wtgm tmai t® afpsMir abtttt a mmk lat«r an4 tl»i 
ia s^itaticm iBisrswMid sl^ arly rnitii at mfeiela tima tJ» ia Siw 
oa9» «9C09«<3Nid tl» admits ia iBsacisRa intestatiim oe«ntrr«dl by 
4uly IBt as^  agaia ^  adults hemm mmm masrimc im |^ ^«irti&a to 
iiatil is Aapist »o«t of tl^  iEW«o'^ ' bed dytsa^warsd from eettoa* sad 
tis» i»fo«tati<m ipas fo«uidl to "bm X««« tliaa tosat f«r>e«3t<t A foir oottoa flea 
jhopiMK's eouM alwo  ^¥a foi^  ia th« H«M«» t^ tlwir numbers and len,^  ^
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UfwmmM QTsm 
1«. imm^, 0»: t# Jkmmt msmt 9i tbmi loll^ r •xprrismia^  
stutlcm* 8i«i». M4^%m K»p  ^#0« fSmSji t9f7«' 
2« bur-r»t 1* v*> fte so^ th c:ter@ll£ia ap*!* £a^ «. stft-* 
sdi3i» mm. 
f(,» iib'l^ .i^  f«. F» aaxi flMr i^ UMn «ebi ttrlf 
f«»a agri« isift* flak«. 4?t44«46« 1984* 
4# f« ?» (|« -eo^ tei flb« fvaem 
saii4« s^ tkm s*f»af% 4?im« is34« 
St f« f« flHi mw$. tlrif flAstiag* tmn* JLg t^m 
1^« S%ft« SifNirt 4it l^ «. 
Hk F«' fisA l^il»»l.l« lit. fli» toi«fei9 «f Oicl*lkea*« 
f h» jmricmm xmlttms. iak6«r«li«i 20t liMUm 
T» 0» flui flM I»»|f«P» @ftr#li«i ]iK|rt;« S<sa« 
BmmM w&t mfrn 
%0 c» 0* €^ -1^  ficmi i.-@f|kkr' imliflni lit? «{^  istg# ioutlnl 
tst., lfts« 
f* S«dag|t S» !>• ftni t« W f«» ;««.>'*'• fl«M vaifftrlMail;* && tl* 
««3iair0l  ^%!(• flmk iaawotioisft^ # 
<rQ«r» of l^ dia* t9«8MN(» 
10* I« 1^« X«^hufr» E«. I«. t«9ns& &aMNrl(ioi<l» «i3 r^itt»sti» to 
eosiirtti %&•' fim Jmppm *% b@ihb iksrtiusiii, fcms* 
ef lies* 1^ 6* l^ «ii^ 3s9« 19i7» 
11l«. s# ?• xetmrfip t» iw aottoa .fl«» l^ i^ r ia 
9f iii»mift md&rn. m9Bm^% imtm 
tz# <0^ l»8« 4m ~ w* am s* 1*. 66%t«8 f3««, 
'f«m« .Ap'i#' ix|^ * IUifo«% 44tSgMiS$« 
iS« GftiBo»|r ©# Oot'^ Ei JTIm liej^ r ratp^ i^oas 4i»iwrM>3. ftx«i popaX«ti<»a« 
f«im« s3i^ l« tt&« 4@.t44>y' 
i4« &l>i«lty f« 4*. ffa* of iSftlAirtt ftaS. aites la th» 
' «.ir* 1« 0* Wm &# f»elml.«ttl. ]MlX«ti» t73p 
Ii« W^mnf 9« h&s r^ mti^ rotm of S»@n» Mt 
8$9«>8f% ms# 
m49m-
km»> mmkl  ^l^ ta^  (]r«fis»4 if b« -w r«f%>iiukm 
ftm Urn Jm ISm t>i^ |t trnvrnxs^bk 
eiltioa*, 
If« Baua T# fim e«tt&a f ls«, A i^» g3cp4# m%.* I»p«hp% 
%d» -liamir* 4» l», 1^«tiag solfttr f#r  ^|it.&f tept* MImi* 
Awt^ m sirealsur m» %M9m 
!§• istratd# 1* w#. swwb, l«|^ rlf 
fm WP* tm* 
W^m WMepKt:0 Wemtm J* Wmtl^ im 
(ikli^ ir ipri# sacf^ * 3jss« 
tl« lewmrij,- I* t» fh» mbium ttmw BlTltioa 
mmrn- %Mm%* vm*. 
gs* ir». Wm rltfimi Jmrwf of l(»)im« &st^ » 
%ftm» tm* 
mw b«. '1^  m m& itost flafilmi 'of tlw 
tlm iPmt^ aerSfttm*^ of S«9b» Set#* 
t4« Be Ev: «m t'bi fl«l I»f!9t3*«. Aftril iS|, l!liO». 
1^ *' lla»«(i%««ae« f m W» «sul S«- §«. C«rr««ip^ ti»SKMi: im t%m 
tofpnt# ilhroli % 
ti« iNiiaiyMNI^  lb.. flw .cHsriMNim. fic* hopfNiZ'* f«3m« Agri* Bxpt# 5 .^ 
s»s» tstfi* 
f7«. tftt£iaMNI». !«'. #» «usi MsPtftiil# l|« ' <Qff «o%t8» f Imi hop* 
for# f«»i» A$elm lii^ « 4§til«. :^ i?« 
2s» 1* 3:0 tlw flm heppmt# ?»mt afri« 
mm* b»i^ ia $n, 
t3« t««t%e%. Oft Wm €iiiMil»i* «K .j&nMrlo* im Warns l9lni«»if& 
-n^ * GKtirm- il* f»i^  l^  9« 93.«t 
iffi* 
®S» A3»i» fl«m tl» pE»irS«« «iii «riP owsfer*! lerth 
Warn Wm trnk^ 
3I« SiMiiM,. mmw9&0 th»4ii» of B*. &« 
4^ »toils&s «.% ^imM At- mi i# im# frnmpi^t f«a«« 
•^IS^MQE r^ If. 
•TO­
ss* vm 1»: im %st« m.«%«mr3r  ^the eotte-a b©|^ «r 
aai it# f«9akiaf Airi* Banife* Sflfwt- ItSe* 
Sg» flMass,a, ?, •aS Sm #» fJi® cot-teen f I®* iiop|«r« To».« AgrJt* 
ifmi« stfert 48«4t« 
Mw F« W* a«* «w ?« fi» fl«a lbefif»r:« 
f»abbts ju®rl* s%ft# eefdw  ^
3§*.. fij«sas» f» i*,,. mul#, 1» 1«* sm s* flitt 
«m vurietel tmmm- ^Im e8f%» 8^ *. intfoh- 4$t43« 
i@» flKWisia* fm W aad il6ha«teeii, 2*. S» I'iMt fleA b&ppmtm f93BM 
Igri* St»# l»g©rt 4t7i,i4h4i,, I^ Nt# 
S7« fh&sm  ^ F« «E}i y;» ?» f]^  «d%t^  fitm f»aGk» Agrl« 
sta* 4@i4i« id^ ,-
ft* fJMSWB-t* ?* I»» «®^0l ®# tibt «©%%«: fli« f«3»« Jtgri# 
gfefc» gljmwlsmr 7f ,:: ss®s« 
$9.. f« l« <khm« w» Im f&e flumk «a 
p'e'fciea, '^mr^ af le®a» isl®# tWfm 
4@« f* 's». 1^ .. Jkm Wm ia waited 
mt, f» fm* tti» im* 
41* 9* Sm Aw 4MMNMPI. £wr«t«f»4 itt tiMI ?iiit«il 
9m  ^
4t«, fm. Whmti. f» Cfe#  ^ 1.4«  ^ Hsasifliwfm a# ia»i»iea a»r%h 
mm fme^^ ^3$eSi%«, Warn T0i%« 48, 19la-« 
-71-» 
thm« wmm as «t part of tk« ]pr«j*«% oa Cotton 
l^ «)8t Cois^^X «t t%« OIe^ ]^  ^ftM ffiieliiBiioftl eolS*®* &Kfirt-» 
iB»x  ^ flhe atsthor «i«k«« to bto pmtltoA* te> Br# S* 
nils* t^ «« ij^ foetor  ^ aai^ -iriwisli. statltm* «sd ta sr. p. a* fwatea* 
li«i ef tlM lat^oeXei^ &epctrlsM»&t* f&r pnaissie^a u«« tl}»«« dhitiL* fha 
flm« 9GWftratl«9& Sa hamdling %h» fl«H vtirk &t IilftlwX* Qk3^<mik  ^ bjr ttr • 
B* Mm tvy la grittvlUXXy «eteoffX«iseNi» fim^m ar« aactoMi^  to Brefvasor 
l0b«rt of tlt« Botajiir far <iat«raliilag tlui p^Anta eoXX*0'» 
t»<l Is thia atadly* 
fh» Kial&aa  ^ li^ Ui t^Sm tmSL f^ |r«ala.tl<  ^to Or* B* B« 
£ali^  fckt tb* Tma^  maw^ mtim asd anggmtidin aact«bd^  dtirlas hla atudjr 
at th» :toaii. ff»itta OeXXaga* aM far kia ^^X a«^sti<»aea aad MMXy 
critielast iurix  ^%h» prafaraties «f tMa am^erlpt* fba frlaadXy ontmaaX 
Wm 0arX Wre  ^ msA srbj asalwfv «f tta» df SooXosf aM 
Sai»KBiaXogsr« aad of 0o#rp) 4, isedafm of tli« l^ f^ partaex  ^ of tli* 
2«Ma Sta1» GoXXoge la also @r».^ f^ lX7 aolmsnrliidgad# 
-ft* 
afphsse 
mmmim m wtmm a. 
'B» tmi tSMs &f t t e  f lAst  «s  by  %h» 
df e«4st&a t%m faefpir#. 
ditt^ ntiai »hm Wi9 p*i%ld& ef s^vir^ B m th« plftat* 
fkm er^ ««» rv^gstrnm -^ tAllm #fBeiyp<wi *al. tPiJuaf3i«i rtfsw-
9«l^  8)|imr«« t»f% m W3» f i»3S^m 
Im mf pitefc ismSmr t8 affeer tt |^w af atlauilE lay 1© 
«iall.t ©i(i^ fe%®a f lm iiofpn^ , 
2. fh^egwq l^i ®f f3iu  ^28 mft«sr %t ®f att»ok t>y 10 naalt 
oottea flsa.' 
S. Biagyam of placet 33ai#«r llS M dityB wltljoBt cotton flm 
isofper® fm&iMi,-, 
4. ffestdgmpfc ©f fliafe US M <iity8 fl«t 
ifeflfpers pp«s«st. 
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FIGURE 3. 
